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Comparison Research on SGC and Marshall Mixture Design Procedure for SMA
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Abstract The authors present comparative study of conventional mixture design procedure for SMA Marshall design
procedure and the mixture design procedure with superpave gyratory compactor (SGC) used to compacted the mixture with
three different SMA gradations. It is quite different when the SGC mixture design procedure is used to design the SMA
mixture. The three different SMA gradations were used to design OAC (optimum asphalt content) by the SGC and Marshall
mixture design procedure respectively. It is found that the OAC determined by the SGC design procedure is remarkably
decreased compared to that by Marshall design when the number of gyrations is 100. It is recommended that the number of
gyrations should be decreased instead of 100 when SGC is used to design SMA mixture in China.
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1 SMA
1999 Tab.1 Specification requirement for
(SGC) SMA designing Stone Matrix Asphalt
100 %0
(SGC) ¢1:07:1(:n?<110 o ®101.6 mmx63.5 mm
SMA 3 1% 4.0 3~4
SMA 12 VMA/% >17 >17
. VCAWSVCAxc VCAWSVCAxc
TSR/% >70
SGC 1% <0.3 <02 01
1% >6.0
VFA / 75~85
2 IkN >55 6.0
/mm 2~5
% <20 15
1 2
1 70
1 1.02 g/cm? ( )
SMA 1.4 glcm? 0.3%
Superpave 0.075
SMA HMA 2
2
Tab.2 Gravity of aggregate
/mm 13 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075  <0.075
/(g cm3) 2.755 2.762 2.759 2.719 2.669 2.657 2.667 2.718 2.666 2.709
/(g cm3) 2.717 2.715 2.701 2.668 2.669 2.657 2.667 2.718 2.666 2.709
2.36 mm
SMA- 13(12.5) 12% 13%
3 4.75 25% 12%
30% 34% 3 3
4.75 25%~30% 4. 3 SMA 3
75 30%~35% 20%~25% Tab.3 Three SMA gradations for fine, middle, coarse
SMA 16 132 95 475 236 118 0.6 0.3 0.150.075
1 100 100 78 34 29 27 23 20 18 12
2 100 98 73 30 24 22 18 14 13 12
3 4.75 25% 3 100 94 615 25 195 18 15 13 12 11
30% 34% 0. 4.75 30%
075 11% VMA=100- GHEXPS }
sb




8 SGC

VMA 17%
SMA
VMA
SGC SMA VCA
3 4
4 SMA 3
Tab.4 Different asphalt content for three SMA gradations
A B C
1 1% 6.3 5.9 55
2 1% 6.8 6.2 5.8
3 1% 6.7 6.2 5.8
3
2 3 3
- 100
Gsa_ Pl A Pz Pn (1)
G G G
- 100
Gsb_ Pl . P2 Pn (2)
Gl GZ Gn
Gsa Gsb
Pl PZ Gl
G,
Superpave
C 0.8
Gse =Gsb +08 (Gsa_ Gsb) (3)
3
5
5

Tab.5 Gsa, Gsb and Gse for different gradation

1 2 3
G,/ g cm?® 2.736 2.740 2.744
G,/ g cm?® 2.698 2.700 2.703
G,/ g cm® 2.729 2.732 2.735
0.3%
Gim
_ 100+P,+P, @
™ 100 , P, P,
Gse Gb Gx

SMA 69
G , glem® P,
% G, , glem®* P,
03% G,
1.4 g/cm?
4 1 3
G 6 2 3
3 G
7 8
SGC SMA 1 3
145
100
Gmb
50
G 6
5
V, =(1- gm“ )x100 5)
1
4%
6
6 1

Tab.6 Volume property of gradation 1 for two compaction method

1% Gom Gu V.
SGC 6.30 2477 2.461 0.6
5.90 2.490 2.459 1.2
4.8% 5.50 2.504 2.454 20
6.30 2477 2.426 21
soy % 2.490 2.422 2.7
5.50 2.504 2.400 4.1
6 SGC
1 55% 2% 4%
2.1% 4.1% 0.8%
SGC 1 2% 4%
5.5% 0.7%
4.8% SGC
0.7%
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G

G

7 2

Tab.7 Volume property of gradation 2 for two compaction method

1%

SGC 6.80
6.20
<5.5% 5.80
6.80
6.20
6.2% 5.80
7
2 SGC
3 3
8
8 3

Tab.8 Volume property of gradation 8 for two compaction method

1%
6.70
6.20
5.80
6.70
6.20
5.80

SGC
5.8%

6.5%

SGC

0.7%

SMA SGC

100

50

4%

Gim G
2.463 2.438
2.483 2434
2.496 2.437
2.463 2.391
2.483 2.380
2.496 2.379

0.7%

Gom
2.469
2.485
2.499
2.469
2.485
2.499

Gup
2.401
2.404
2.402
2.399
2.374
2.382

SMA

Ve
1.0
2.0
2.4
2.9
4.1
4.7

SMA

Va
2.7
3.3
3.9
2.8
4.5
4.7

0.7%

23

4%
6~ 8
SGC
100
50
SGC SMA
SMA
6%
6%
50
AC
Superpave SGC 100
75
SMA
50 SGC
SGC
100 50
SGC SMA
50
AASHTO Designation:MP8-02
SGC 100
SMA
VMA>17
SMA
SGC 100 SMA
50
SMA SMA
SGC Superpave SGC

SMA
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SGC 100
SGC SMA

SMA (
SMA
(2) SGC
SGC 100

50
SGC

(3) SGC 100

SGC

0.7%

SGC
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